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(57) [®&] (IEEW) 
[jWSfe#a] s i Oi^rtSJlM&RJBfc: L/S s i -ir^r 

M.&0. 4 — 2. 0Si%Offl^<?0^Bt, Zn-Al 
-FeMfto&. Xi±. Zn-Al -Mg-FeM 
ft-3#*JMW-4. SiOi^rtafflMfcWlRtli. «HR 
H&fc«fcfcvvc«WtffigUfco. 9-1. 2«»iliT 

%) ( C S i ) ■ 7]<^ffi ( P H2 O ) ■ 7k*^J± ( P 

H 2 ) **TIi**»fc-*-J: 3 teW»3;h^#H»~rcai 

-0. 8 Si 1 o g (PH2O/PH2) £0. 5CS i - 
3 


(2) 


[ If J&m 1 1 Si <7ykHm.& 0 . 4 - 2 . Ofi%T" 

^r**#o. 4-2. owm.%x'h^m^3um&.ym 

ffcU Z<7)±.t,ZA 1:0.0 5-0 . 5«*%, F e : 
7-1 511%. SSP Z n RtPRni8W^»Hn&> Srltr 

[lt*TS2] Si^MI^'O. 4-2. OWMlXX 10 

fo&mwicommizfsimt lxs i 02coi^gpK-fb^ 

0. 4-2. 0 3 jumJaiTB 
J&U %cr>±t,ZA 1:0.0 5-0 . 5®*%, M g : 
0. 0 5-1. OWS.%, F e : 7-1 5WS.%, SSfl* 

-0. 1 o g ( PHzO/PHz ) 

tctzL, csiiisi mm% ) * 

[ If #114 ] S i «9-&*a# 0 . 4 - 2 . 0 

*Nvc«Wg£jRtfc0. 9-1. 2^Sfflmt;tKltL. 
^WfIWjl7n^tfc(tS7i<^J±t7j<*^J±tfO*fai og 20 

( ph 2 o/ph 2 ) ^Tst ( i ) *Mtz~tmmmx'M7tx 

-0. 86 1 og (PH2O/PH2) 
fcrtfU csiiisi (»*% ) * 

[00 0 1 ] 

30 

[00 02] 


BUS; 


[0 0 0 3] Z\tit>?MWLcooib. as i -£^nS9SJ?j|| 

tf>fc«*.lf , f#B3HS5 5-1 2286 5#£«fcli, * 
i«^tC*ViTil^H(CiWkIIB^J*»* I 4 0 0-1 0 0 
0 0 A J; 3 fciRffcLfcft, rtSfc-fctrtPHSTTC 

wmxmmm^wm\iz^L^h z txs i BKt 

[0004] L3&»L=Sr*«6, £W^TfcMHtflsKe«i*50 


f§HH2 001-279412 
2 

z n /k/^® e t£&&afflijmwh ~> # a 

[ff^f<IS3] Si^fi* : 0. 4-2. 0»*%T 

a^xmm^Mito. 9-1. 2<7)mwmzxwnkL, 

*<0SW>»^£fctt£#MEfc#*ME«^ 1 o g 
(PH2O/PH2) s&fTj* ( 1 ) *9lrtr$ _ #IB5l , C3t7C 
Al : 0. 0 5-0. 2 5«*%£-irTf Sffi 
g&#>o # jgKTSmtBfto & t , 4 6 0 - 5 5 0 °CC 

% s i i&ns5m&&{mmBS&#> -> & 

^0. 5CS i -3 ■ • ( 1 ) 
t/Sf*. A 1 : 0. 0 5 — 0. 2 5fi%MMg : 
0. 0 5-1. Ofl/^^tft^im^liSKI 
SiffifaV)-? * t , 460 — 550 XrC#&fltfSlfc fr o 

i t £«M t *iB 2 iatt<oiif£tetf>&#$: s i -ir 

SO. 5CSi-3 ■ -(1) 

t s i <ommm:&3\zmz. u tiPi*B^ 

4 i t tpX § 5rv ^ i: ^ -3 PoISjSS- * LT v . Z <DWm 

.^mm-hfzisbizmtii. #i¥2- 3 8 5 4 

fcifirO, ISMx^-x^^^(i»fflT-§-T\ 
[0005] 

fficok o SrtffcfcRHS W*-S ik4<, ftoStttf 

^T-^BAttoffi^/sftS i ^^sas^-nasFM 

CDX'fo&, 
[0006] 


ita/t^S. s i 


#HM*iiW^$'JiPts i Oi*rtafflWfctt«fc:^4i 

Si 02*i*jfi|«fc*BBfcLfcS i 
*WB3W«WR(i^1if K: Zn-Al-Fe o # , 
Zn-Al-Mg-Fe^^Uftfl, 
CihtcJ; 0 WAttO^Sf ^ s i ^W^fi^Bllfto § M 


[0 0 0 7] ID*,, *%ffl<7)mWk~t&bz\*>li. 
[0 0 08] (1) Si{0Mi* ! 0. 4 — 2. OK 

m%T$>&MMcom.wi,zmimb lt s i ozcommwt 

iWs<V^m.ifiQ. 4-2. 0H%tfel.M3/xm 
OTffMU %<D±.lZA\ : 0. 0 5-0. 39M%, 
Fe : 7-1 5MS.%. Z n & Xf^WWtmfr 

•t h ittt^w^ s i is^mm^m mm w&#> -> io 

[0 0 0 9] (2) Si«tSU«0. 4 — 2. Of 
»%T*&IBK^)*H(=ailJff: LTS i 0 2 ^|*jg|iSg 
flSfttfteWJfc^O. 4 — 2. 0St*%t*ft«Ji*3jum 
lilTffMU *-<7XhfcAl : 0. 0 5-0. 5«*%, * 

-0. 8Slog (PH2O/PH2) 

fc« t . csitisi ) $ 

[00 11] (4) Sii?)-i-tiA { 0. 4 — 2. 0® 
fl5»fctil^T«Sj!ftffiSUfcO . 9—1. 2C05?HMfcTlg 20 

log ( ph 2 0/PH2 ) an^s ( 1 ) zmfz-trnm^x 

-0. 8Slog (PH2O/PH2) 

fcrtfL . csilisi itrWfi ) ★ 

[0012] 

[0013] *fffiHfcti(tft s i ^^ffiMte* 
flSHKEttft -5 # M& t H „ Si 0.4-2 

mmxx'h & m&mm&tiz zn-Ai-Fefto&fli 

£®jR£-tbtk<75, ttzii, Zn-Al -Mg-Feft 30 

-o * m fz h ffroh s . 

[0 0 14] ^fgHJtfc^-CZn-A 1 - Fefto^Jl 
0 5-0. 5**%fc|R5gL)tateli, 
0.05 t ^ft^B#l; Zn-FeM 

*bWi»3i*\ tfJg^BO&iv v&&Jt#$Bi 5 - 

0. 5«M%£j@;i&fcFe-Al -Zn^>JT«# 

b-t&Wti&iMWbi & ^ti^rv wr±RB* 0 . 5 
H%tUc„ 40 
[0015] Zn-Al -F efto^I'fWF e 

£7-1 5®*%tRBSL^aii±. 7 
fto^^Bti^^UZ n - F e-&A#JBj£S*U 71/ 

o § ap*tt?&^-f fc-T 4 tz&bTfo 4 . 
[0 0 16] ^BH^fe^TZn-A 1 -Mg- 

F e^oijfctaOA 1 SrO . 0 5 — 0. 5®*%MRB£ 

Lfca*(4. 0. 0 5«*%*}»^'t^ft^aB#fcz 


( 3 ) f§HH2 001-279412 

4 

*Mg : 0. 0 5—1. 0«*%, Fe : 7—1 5WM. 

& 1 * S £ § i k * ftffi. k -t h if JEftco mfc 

s i ^mm^Mmmm^^mm, 

[00 10] (3) SiWttt^O. 4 — 2. OK 

ikmzio\,->TM%m%]fco . 9-1. 2commmzxm 
it l . %co&cr>M7cmz& b rtmtomsMtm. 

1 o s (PH 2 0/PH 2 ) j&qFsS ( 1 ) Srii^SHIM 

TMTtLfzm. A l : 0. 0 5-0. 2 511%JM 
-f 4 ffiitift -5 S J& t T ^SM£S*6 & U 460 — 55 

oicc^&'ffcHSHfcfrd £ fcftatiN&WiE ( 1 ) if 

SO. 5CSi-3 ■ -(1) 
TMTtLfzm. Al : 0. 0 5 — 0. 2 5II%WM 

g : 0. 05-1. Q1tM%*4r : &i-&WBibr>l*&tz 

TJfflKffiWftoS L. 4 6 0-5 5 0°CT-^ftMa^ 

ff 5 i ^ i&iHHtfc-rsiwia ( 2 ) iiiBffiow^tttoms? 

i£. 

SO. 5CS i -3 ■ -(1) 

feSo tfz. 0. 5fi%^Ii^hFe-Al-Zn 

±m^o. 5vm%bLfz„ 

[0017] tfz. Zn-Al-Mg-Fe^lfffi 
«Mg^0. 0 5~l«»%t:R£L«a*tt, 0. 0 


5 «M%*iST1iM^«gp^B*il14^r6]±^M fe^x 

[0018] ttz. Zn-Al-FefeoSi^Fe 

S 7 - 1 5 If t Jta*« , 7 «»%*>i^' b 

ft-:i^ffl(;i^M^Zn-Fe^)«$fl, 71/ 

[ 0 0 l 9 ] St;. i& s i ^rJKME^fh 

?f BJlffiitift -5 § JBflgK v ->T , mmMM. b*b->%mb 
COFItS i O2(7)«tt»Mi*'0. 4 — 2. 0 
SS%TftSJi & 3jumJSlTfc:RRSEL«lili, 3um 

[0020] fe-j^^M, M^+^Stc^FMT' 

fflttKOS iMlCS i S:0 . 4 — 2. 0«*%tc 
KffiLfca*l4, *%BfltJ:DS i Kftifijco^JiS^WffiiJ 

•c# 6$!* s i msui 2 . 0 nm%v.TtTCDmmTfo 


(4) 


m&2 o o i 

6 


2 7 9412 


si wgtf o . 4 § fc mm^co & to 

[00 2 1 ] #||Bj3fc:J: 9ffi3fejgMKt3g|K3&Bft'?» 

siwEflrasfflMKiHtat^A^jas-fr*. &b™*(4 

s i tfjfiftLKv^fcft. itLfci "9 s i IWBftc^jjta 

^mm^mm s i BMBBi<o»js*fliW'^ft t-nj-* 
aswrat^iss o. 9£Lbfiarrfto. o. 

jBKSBKUbft 1 1 ■ 2 i m± h hwmnxmm^ixhm. 

ft, ft^iWffi^ffi^LTLifc^ fot, IHfcWO 

awgssufciio. 9-i. 2 0ymat&mt&&m&i> 

4. 

C 0 0 2 2 ] JJcfc, »7E#fctSVvci±, 
J±co*tf* 1 o g ( PH2O/PH2 ) £FT& ( 1 ) 
^BmMTX'M7C$:ft0'£ : mtf s foZ>« MjiMXn. H 2 
Sr 1 — 7 0«*%OffiHT-#-tfN2^&MV^. 4 
fc, *#JEEfc*3R#JEE (PH 2 0/PH 2 ) {i^PF^^TRm 
St* #A-T§ i fc iiZ J; 0 fW#H-£ . 

[00 23] 1 og (PH2O/PH2) Sr-0. 8iilT 
fcLfcSiiis -0. 8£jB*.£fciMl?irC£j£Lfc*fc 
WiWfcflBtaBcT&sSrV^iftT**. 1 og (P 

H2O/PH2) SrO. 5 C S i — 3ULb.b LtzM&li, 
0 . 5 C S i - 3*}WT-(i S i tf>i«lfflMbWB; 0 . ffl 

u s i oi*rtan^«mtr*38EHafc-r*ifis?** 
;it, s i^mrnitbummmzimLtzm 
mtf-s&commttmxs i tgosi/tiMisfttWifi-*-* 

#*s i o^fr^SSBSBEJ: Dtt4**fc:aN»>*£\ HP 

us i oaMEWfivv^tjBis. ^ob#s i \mam 

[ 0 0 2 4 ] ft o ^i§tf)«A 1 OTRBSr 0 . 0 5«*% 


ft-? * F e - A 1 - Z n^A >J TJl^ffM^^ 

< . ^^mmm^^^x^'it^m^v^z^xh 


10 


[00 2 5 ] £jfc, ft-? S^^SfclMg 
^fcrfc^T, MgftTRB&O. 0 5fi%tL^ 

4S6»fcBft6*i.4«:ftTft*. _LK£ lfi%t Lfc 

[0026] ifc, set:. *»K-fffl§tl§ftol?8 
tf»fcliSMtm*7C*i: LT«SJnS*l4N i s Sb, P 

b , f e ^^^-cv -»t «, , ^wmmmzmzmmte 
[0027] ^ft»yiaie«4 6 0—5 5 ot^im 


£< < , 5 5 0°C£S;t& fc^Mt«SM§§\ flfi&lf- 

20 ^B#ratoviT(4#t^ft^iw, ^^ajgk^s^ 

^xTi^ 0, 1S1 0-4 0#oigffl^|g^i*± 

A 1 . «Att<0tft£j&»6« 1 0 g/m>ja_h3&«j?4 L < , 
JO!'l4ftfL£/^{4 1 5 0 8/m«OTTft4i k ^'S 
SU\ Tft&ftS i-£WiPBftffilH«i: LTii, SftSi 
^®ii«ft^ L J: 0 , * fc, il^co^ffi^* 

[0028] 

[0029] ( n&ftpij 1 ) is 1 t^fftiiew^ji^^ 
in^isft-o s 5>r >-fttfr^WF^T^^fli\ *2 iz 

SMiUiO . 9 5^!MffiU Stc^{4*H$- 1 0fll% 

1 og (PH2O/PH2) tf-i — 3fc*4J:dfc:il 
ttUfc. 
[0030] 
40 [^1] 


aE# 


(msss%) 

film 

C 

Si 

Mn 

P 

s 

AI 

Ti 

Nb 

HtSA 


0. 0018 

0. 02 

0. 04 

0. 016 

0. 008 

0. 038 

0. 003 

0. 004 




0. 072 

0.4 

0. 82 

0. 01 

0. 006 

0. 071 

0. 062 





0. 005 

0.S5 

0. 74 

0.012 

0. 019 

0. 075 

0. 058 

0.016 


mo 


0. 02 

1.62 

1.81 

0. 005 

0. 003 

0. 048 

0. 034 





0. 064 

1.83 

2. 35 

0. 004 

0. 005 

0. 063 

0. 018 

0.017 


HtSF 


0. 077 

1.47 

1.69 

0. 011 

0. 002 

0. 054 

0. 002 




( 5 ) mM2 001-279412 

7 8 
[00 3 1 ] * * [312] 


* 



log (PH 2 0/PH 2 ) 

<£> o # B (mas sit) 

IE 3 


T S 

m * 

Al 

Mg 

Fe 

1 


0. 95 

-1 — 3 

0. 25 

0.5 

10 

Qfi rn 

ft ft 

^ftft 


2 

mm a 

0.95 

-1 —3 

0. 25 

— 

10 

Oju m 

ft ft 



3 


0. 95 

-1 — 3 

0. 25 

0.5 

10 

Oil m 

ft ft 

ft ft 


4 


0.95 

-1 —3 

0. 25 

— 

10 

0 u m 

ft ft 

ft ft 


5 


0.95 

-1 — 3 

0. 25 

0.5 

10 

1 fi rn 

ft ft 

ft ft 


e 


0. 95 

-1 — 3 

0. 25 

_ 

10 

1 U rn 

ft ft 

ft ft 


7 


0. 95 

-1 — 3 

0. 25 

0. 5 

10 

Oti m 

ft ft 

ft ft 


8 


0.95 

-1 — 3 

0. 25 

_ 

10 

OjU rn 

£ ft 

ft ft 


9 


0.95 

-1 —3 

0. 25 

0.5 

10 

1 u m 

£ ft 

ft ft 


10 


0.95 

-1 —3 

0. 25 

_ 

10 

1 U rn 

£ ft 

ft ft 


11 

««□ 

0. 95 

-1 —3 

0. 25 

0.5 

10 

OjU m 

ft ft 

ft ft 


12 


0.95 

-1 — 3 

0. 25 

_ 

10 

OjU rn 

£ ft 

ft ft 


13 

fltRD 

0.95 

-1 ~ 3 

0. 25 

0.5 

10 

1 U m 

£ ft 

ft ft 


14 


0. 95 

-1 — 3 

0. 25 

_ 

10 

1 U m 

ft ft 

ft ft 

*JBM!I 

15 


0.95 

-1 —3 

0. 25 

0.5 

10 

3 u m 

£ ft 

ft ft 


16 


0. 95 

-1 — 3 

0. 25 

_ 

10 

3 fi m 

ft ft 

ft ft 


17 

»«D 

0.95 

-1 —3 

0. 25 

0.5 

10 

5 jU m 


ft ft 


18 


0.95 

-1 — 3 

0. 25 

_ 

10 

5 fl rn 

=Fftft 

ft ft 

Jttm 

19 

«teE 

0.95 

-1 —3 

0. 25 

0.5 

10 

OjU rn 

ft ft 

ft ft 


20 


0.95 

-1 — 3 

0. 25 

_ 

10 

0^ m 

ft ft 

ft ft 

*5BM!I 

21 

fltJiE 

0.95 

-1 —3 

0. 25 

0.5 

10 

1 U m 

ft ft 

ft ft 


22 

««E 

0.95 

-1 —3 

0. 25 

_ 

10 

1 U m 

ft ft 

ft ft 


23 

iStJRE 

0.95 

-1 —3 

0. 25 

0.5 

10 

3tf rn 

£ ft 

ft ft 


24 

ffltfiE 

0.95 

-1 —3 

0. 25 


10 

3 U m 

ft ft 

ft ft 


25 


0.95 

-1 —3 

0. 25 

0.5 

10 

5 U rn 

*ftft 

ft ft 


26 


0. 95 

-1 —3 

0. 25 


10 

5 u m 

^ftft 

ft ft 


27 


0.95 

[ -1 — 3 

0. 25 

0.5 

10 

0/Li m 

rn ft 

ft ft 


28 

«ltJE F 

0. 95 

-1 —3 

0. 25 


10 

Oti m 

ft ft 

ft ft 


29 

ffltilF 

0.95 

-1 — 3 

0. 25 

0.5 

10 

1/Um 

ft ft 

ft ft 


30 


0.95 

-1—3 

0. 25 


10 

1 u rn 

ft ft 

ft ft 


31 

fflteF 

0.95 

-1 — 3 

0. 25 

0.5 

10 

3 U m 

ft ft 

ft ft 


32 

itRF 

0.95 

-1 — 3 

0. 25 


10 

3 rn 

ft ft 

ft ft 


33 

«*RF 

0.95 


0. 25 

0.5 

10 

5jU m 


ft ft 


34 


0.95 

-1—3 

0. 25 


10 

5 iu rn 

^ftft 

ft ft 



[00 32] & 14, ft -5 & *£iS4 6 0 °C, 

A 1 tifftth. tfci&A 1 at^Mg^-^^Sigaffi 30 
«*> o § *S"?ft o # t » S3R#X V >f tf y^fc 
&ff**£6 0g/m*£»fflEL;fc. ^^f*- 4 6 0 — 

[00 33] ^-o^mmmi. y^zm^t, 

-etfa««rtl3&*3mmjHi:*ofc«^*^-&«fc Lfc. if 

j i s z 2201 fcspttflv\ 

s^^2tc^-r„ 

[0034]*tl, 2 «D3^A(7) S i -4^rftfift*:«« 40 


SI 8, 2 5. 2 6, 3 3&V3 4li|*F^<fkJHtf)J53j&* 

[0035] ( nsfi^j 2 ) a 1 fc*^-«Ktr * i»Bfe«» 

BtffiSSfto S 7>f y^mr^flf^TMiESrtT^. ^3 tc 

Smibiil • 0 5fcWHTU iiTC^ii**^ l 0«*% 

1 og (PH2O/PH2) . 2t*4J:atdHtt 

[0036] 
[^3] 


(6) f§HH2 0 0 1 -2 7 9 4 1 2 

9 10 


1& 

fits 


jcffi* 

too ^SCmassSO 

"J Is*. 

too ^ 

T S 

11 # 



fth~ /fx. .^C pXI* J-U 

log CPH-0/PHc) 

Al 

Fe 





1 

fltS A 

1 05 

-1 2 

0 25 

8 


# ^& 



2 


1 05 

-1 2 

0 2b 

1 0 


^ ^& 



3 

fltS A 

1 05 

-1 2 

0 25 

12 





4 

fltS B 

1 05 

-1 2 

0. 25 






5 

fltS B 

1 05 

-1 2 

0. 25 

7 


o" 4& 

"a 



b 

1 05 

-1 2 

0 2b 

1 0 


^ 4& 

□ 

T^JD TTJ ErJ 

7 

fltSB 

1 05 

-1 1 

0 25 

15 


B - ft 

a 


g 

fltS B 

1 05 

-1 2 

0. 25 

17 



n 4& 


9 

fltS B 

1 05 

-1 2 

0 03 

15 

aft 


■a 4& 


10 

iltS B 

1 05 

-1 2 

0 1 

1 0 

aft 



•^t* 1 JL Kt] PJ 

11 

fltS B 

1 05 

-1 1 

D 5 

8 



^ 


12 

fltlB 

1 05 

-1 2 

0. 6 

5 





13 

fits C 

1 05 

-1 2 

0 25 

g 





14 

fits c 

1 05 

-1 2 

0. 25 

7 





15 

fits c 

1 05 

-1 2 

0 25 

10 

aft 



^t-jC 1 Jj U J 

16 

fltsc 

1 05 

-1 2 

0. 2b 

1 5 




■T^ .~ "/I PJ 

17 

fltsc 

1 05 

-1 2 

0 25 

1 7 

= 4& 




1S 

fits c 

1 05 

-1 2 

0. 03 

15 





19 

fltS C 

1 05 

-1 2 

0. 1 

10 



"a 4& 

*^t^ rrc 1 jj t? j 

20 

fits c 

1 05 

-1 2 

0 b 

jj 


^ 4& 

□ & 

'T*' Jti In ErJ 

21 

fits c 

1 05 

-1 2 

0 6 




a t# 


22 

fltS D 

1 05 

-1 2 

0. 25 



"n T M 

n tP 


23 

fltS D 

1 05 

-1 2 

0. 25 

7 


ra" 3 f& 

■a 


24 

fltS D 

1 05 

-1 2 

0 2b 

1 0 


^ ft 


Jti "VI Er J 

25 

fltSD 

1 05 

-1 2 

0 25 

1 5 

aft 

«■ 

a t# 

?C *v»J P J 

26 

fltS D 

1 05 

-1 2 

0. 25 

17 

n fB" 


n ^ 


27 

fltSD 

1 05 

-1 2 

0 03 

15 

□ 4& 


a =t& 


28 

fltSD 

1 05 

1 2 

0. 1 

10 



n 1f 

JT? *7l 1/ J 

29 

fltS D 

1 05 

-1 2 

0 5 

8 

S"^ 

# ^ 

■n ^ 

•t^ ?c n v j 

30 

fltSD 

1, 05 

-1 2 

0. 6 

5 


^ ft 



31 

fltS E 

1 05 

-1 2 

0 25 



^ 3fS 

^ 


32 

fltS E 

1 05 

-1 2 

0. 25 

7 

aft 

h" }& 
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MANUFACTURING METHOD 
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COUNTRY 
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PROBLEM TO BE SOLVED: To provide a high Si- 
containing high strength galvanized steel sheet 
having good a coating property and an excellent 
corrosion resistance without requiring new 
equipments, and its manufacturing method. 

SOLUTION: A Zn-Al-Fe alloy plating or a Zn-Al- 
Mg-Fe alloy plating is formed on the surface of a 
steel sheet containing 0.4-2.0 wt . % Si which is 
the oxidized state (Si02) in the inner sheet. The 
inner Si02 is produced at the time, the steel 
sheet is oxidized under atmosphere having 0.9-1.2 
fuel/air ratio in the oxidizing zone, and 
successively is reduced in the reducing zone, 
under an atmosphere controlled where the Si 
content (mass %) (CSi), a water partial pressure 
(PH20) and a hydrogen partial pressure (PH2) 

satisfy the following inequality. -0 . 8>log (PH20/ 
PH2)&le- ;0.5CSi-3. 
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